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^ (54) Title: MULTI-TABLET OXYBUTYNIN SYSTEM FOR TREATING INCONTINENCE 

^ (57) Abstract: The present invention provides a simple multi-tablet system for the treatment of urinary incontinence with oxybo- 
^ tynin. Particular embodiments of the invention provide a first tablet that releases oxybutynin over a short period of time, e.g. less 
^ than six hours, and a second tablet that releases oxybutynin over an extended period of time, e,g„ eighteen to twenty-four hours, to 

maintain therapeutically effective levels of oxybutynin in the mammal for a period of about twenty-four hours. Unlike other systems, 
2 this system is easily adaptable to compensate for patient to patient variabihty in response to oxybutynin therapy. The invention also 

provides a method of treating urinary incontinence with the above system and a kit comprising various first and second tablets to 
Q rapidly develop a patient's preferred dosing regimen, i.e., the dosing regimen which provides the greatest therapeutic benefit and/or 
^ least amount or severity of side effects. This system causes less side effects than conventional one-tablet systems that provide ap- 
^ proximately the same therapeutic dose. 
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MULTl-TABLET OXYBUTYNIN SYSTEM FOR TREATING INCONTINENCE 

5 

FIELD OF THE INVENTION 
This invention pertains to a multi-tablet system for the treatment of urinary 

10 incontinence. More particularly, it pertains to a multi-tablet system wherein oxybutynin is 
released from two tablets at different times to provide a combined sustained delivery of 
oxybutynin for about a one day period. 

BACKGROUND OF THE INVENTION 
Oxybutyninis widely known for the treatment of urinary incontinence. Ditropan™ 

15 tablets are commercially available tablets that provide a rapid release of oxybutynin in the 
stomach and \xpper intestinal tract. Rapid release tablets are typically administered at a 
rate of about 3-4 tablets per day to treat urinary incontinence. Rapid release tablets, 
however, typically have undesirable side-effects associated with them due to the high 
plasma oxybutynin concentrations they provide. These tablets also have a short duration 

20 of action due to the short half-life (ti^^ « 2hr) of oxybutynin in plasma. 

In order to overcome these disadvantages, controlled release tablets of oxybutynin 
have been developed. In general, known controlled release tablets provide a sustained 
delivery of oxybutynin for a period of up to 8-30 hours after administration depending 
upon the formulation used. Sequential administration (2-3 times per day) of oxybutynin 

25 tablets having the same release profile is known. 

United Stales Patent No. 5,399359 to Baichwal, the mtire disclose of which is 
hereby incorporated reference, discloses many different controlled release tablet 
fonnulations ^ch provide a controlled release of oxybutynin for periods of iq;> to 8, 12, 16, 
18, 24 or 30 hours. 

30 U.S. Patents No. 5,912,268, No. 5,840,754 and No. 5,674,895 to Guittard, flie entire 

disclosures of which are hereby incorporated by reference, disclose osmotic device 
formulations vduch deliver oxybutynin at a controlled rate for a period of about 24 hours. 

Appell et aL C'Clinical Evaluation of a Sustained Release Form of Oxybutynin, 
Uro(fynamics Society Symposium Abstracts (1990), pg. 228), the entire disclosure of 
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which is hereby incorporated by reference, discloses a controlled release tablet Ditropan™ 
SR, vAdch provides a controlled delivery of oxybutynin for about 8-12 hours. 

Sirida et al. ("Use of hydrophilic polymers to control drug release from press-coated 
oxybutynin hydrochloride tablets", SS,P, Pharmacia Sci (1993), 3(6), pg. 453-458), the 
5 entire disclosure of which is hereby incorporated by reference, discloses a controlled 
release tablet formulation which provides a controlled delivery of oxybutynin for about 8-12 
hours. 

J^)anese Patent Applications Serial No. 9,388 and No. 163,901 to Enomoto et al,, the 
entire disclosures of which are hereby mcorporated by reference, disclose controlled release 

10 tablet fonnulations which deliver oxybutynin at a controlled rate for a period of about 12 
hours for once or twice-a-day administration. 

Osmotic devices and other tablet formulations are known for their ability to provide a 
controlled release of a wide range of drugs. Such osmotic devices and other tablet 
formulations are disclosed in U.S, Patent No. 4,014^34 to Hieeuwes et al., U.S. Patent No. 

15 4^76,604 to Guittard et al., Argentina Patent No. 234,493, U.S. Patent No. 4,673,405 to 
Quittard et al., U.S. Patent No. 5,558,879 to Chen et aL, U.S. Patent No. 4,810,502 to Ayer et 
aL, U.S. PatOTt No. 4,801,461 to Hamel et al., U.S. Patent No. 5,681,584 to Savastano et al., 
US Patent No. 3,845,770 and Argentina Patent No. 199,301, the entire disclosures of 
which are hereby incorporated by reference. 

20 It is well known that eating habits have an effect upon the observed plasma 

oxybutynin concentration in humans. (Lukkari et al., "Effect of food on the bioavailability 
of oxybutynin ftom a controlled release tablet", Ettr. J. Clin Pharmacol, (1996), 50(3), 
pg. 221-223), Specifically, eating hreakfest was shown to reduce the mean retention time 
of oxybutynin in the plasma. Moreover, patient age and healtii also have an effect upon 

25 the observed plasma oxybutynin concentration in humans (Hughes et al. "Measurement of 
oxybutynin and its N-desethyl metabolite in plasma, and its application to 
pharmacokinetic studies in young, elderly and frail elderly patients'*, Xenobiotica (1992), 
22(7), pg. 859-869). Specifically, a trend of increasing peak plasma levek and 
bioavailability was observed with increasing patient age and frailty, with the differences 

30 being more apparent between the active elderly and frail elderly groups than between the 
active elderly and the young volunteers. Currentiy available controlled release oxybutynin 
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formulations are not able to compensate for the observed patient to patient variability in 
oxybutynin therapy. 

Thus, a need remains for an adaptable system of treating urinary incontinence 
which provides a controlled delivery of oxybutynin and maintains safe and therapeutically 
S effective levels of oxybutynin in patients while accounting for their age or health. None of 
the single tablet prior art systems can fulfill this need. 

Moreover, while the prior art discloses a wide variety of tablet formulations that 
mdividually provided a rapid or controlled release of oxybutynin, none of the art discloses 
a system for treating urinary incontinence comprising two tablet dosage forms having 
10 different release profiles which together provide a sustained delivery of oxybutynin for a 
period of about one d^. 

The present system is capable of providing a broader range of overall release 
profiles for oxybutynin due to the combination of two or more tablets having different 
release profiles. Further, the present system provides greater control over the delivery of 
IS oxybutynin in treating urinary incontinence and is therefore ad^table fix>m patient to 
patient 

SUMMARY OF THE INVENTION 
The system of the present invention causes less side effects than conventional one- 
tablet systems that provide approximately the same therapeutic dose. The present 
20 invention provides a two-tablet system for the treatment of urinary incontinence, wherein 
the tablets together provide a sustained delivery of oxybutynin for about one day or a 
period of about 18-26 hours, and preferably about 24 hours. In one embodiment, the 
present system comprises: 

a first tablet ^ch releases oxybutynin after at least about one second after 
25 administration of the first tablet; and 

a second tablet which releases oxybutynin after at least about three hours after 
administration of the second tablet; 

wherein the first and second tablets together provide a sustained delivery of 
oxybutynm for a total period of about 1 8-26 hours. 
30 In another embodiment, the present system comprises: 

a first tablet having a first release profile for the release of oxybutynin; and 
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a second tablet having a different second release profile for the release of 
oxybutynin, wherein the first and second tablets together provide a sustained delivery of 
oxybutynin for a period of about 18-30 hours. 

According to various preferred embodiments, (a) the first and second tablets are 
5 administered concurrently; (b) the first and second tablets are administered sequentially; 
(c) the first and second tablets maintain a therapeutic level of oxybutynin in the plasma of 
the mflmmal for a period of about 24 hours; (d) the first tablet is a rapid release dosage 
form and the second tablet is a controlled release dosage form; (e) the first tablet releases 
all of its oxybutynin within about three hours after administration of the first tablet, and 

10 the second tablet begins to release its oxybutynin within about five hours after 
administration of the first tablet and completes its release of oxybutynin within about 24 
hours after administration of the first tablet; (f) the first tablet releases all of its oxybutynin 
less than two hours after administration of the first tablet, and the second tablet begins to 
release its oxybutynin within about foin hours after administration of the first tablet and 

IS completes its release of oxybutynin within about 23 hours after administration of the first 
tablet; (g) the first tablet is a controlled release tablet and the second tablet is a controlled 
release tablet, the tablets having different release profiles (h) the first tablet mamtains 
theFq)eutic levels of oxybutynin for a period of up to about 3 hours after administration 
and die second tablet twAiTitniTift therapeutic levels of oxybutynin for a period of about 3 

20 hours after administration to about 24 hours after administration; and/or (i) the first tablet 
mflintaing thcrapeutic levels of oxybutynin for a period of up to about 12 hours after 
administration and the second tablet TWflititamfi dier^utic levels of oxybutynin for a 
period of about 12 hours after administration to about 24 hours after administratioa 

Another aspect of the invention provides a method of treating urinary incontinence 

25 with oxybutynin comprising the steps of: 

administering a first tablet having a first release profile for the release of 
oxybutymn; and 

administering a second tablet having a different second release profile for the 
release of oxybutynin, wherein the first and second tablets together provide a sustained 
30 delivery of oxybutynin for a period of about 1 8-30 hours. 

According to other preferred embodiments of the invention, (a) the first and second 
tablets are administered concurrentiy and the second tablet begins to release its oxybutynin 
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after the first tablet has completed releasing at least a majority of its oxybutynin; (b) the 
first and second tablets are administered sequentially, the first tablet begins to release its 
oxybutynin after at least one second after administration of the first tablet, the second 
tablet is administered at least about two hours after administration of the first tablet and 
5 the second tablet begins to release its oxybutynin after at least about two hours after 
administration of the second tablet; (c) the first tablet releases its oxybutynin in the upper 
GI tract and the second tablet releases its oxybutynin in the lower GI tract; (d) the first 
tablet is a gastric release tablet and the second tablet is an enteric and/or colonic release 
tablet; (e) the first and second tablets are administered sequentially; (f) the first tablet 

10 begins its release of oxybutynin about one hour after administration of the first tablet; 
and/or (g) the second tablet is adminstered at least one hour after administration of the first 
tablet, and the second tablet begins to release its oxybutynin immediately after 
administration of the second tablet 

Target therapeutic levels of oxybutynin are in the range of about 1-12 ng, 

IS preferably 3-8 ng and more preferably 4-7 ng, of oxybutynin per ml of plasma. 

The first and second tablets can deliver their respective charges of oxybutynin in 
the various regions of the intestinal tract including the buccal cavity, esophagus, stomach, 
duodenum, jejunum, small intestine, large intestine and rectum. 

Other features, advantages and embodiments of the invention will become appaxcat to 

20 those skilled in the ait by tfie following description, accompanying examples and appended 
claims. 

BRIEF DESCRIPTION OF THE HGURES 
The following drawings are part of the present specification and are included to 
ftirttier demonstrate certain aspects of the invention. The uivention may be better understood 
25 by reference to one or more of these drawings in combmation with the detailed description of 
the specific embodunents presented herein. 

FIG. 1 depicts plasma oxybutynin concentration profiles for various exemplary 
first tablets according to the invention. 

FIG. 2 depicts plasma oxybutynin concentration profiles for various exemplary 
30 second tablets according to the invention. 
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FIG. 3 dq)icts two exemplary overaU plasma oxybutyoin concentration profiles for 
different formulations of Ae first tablet of FIG. 1 and of the second tablet of FIG. 2 used 
in combination. 

FIG. 4 depicts two exemplary plasma oxybutynin concentration profiles for tbe 
5 short acting controlled release Formulations G and H of the first tablet 

FIG. 5 depicts an overall plasma oxybutynin concentration profile for an 
exemplary system comprising tablet Formulations G and D. 

FIG. 6 depicts the release profiles for the tablet Formulations H and 1. 
FIG. 7 depicts an overall plasma oxybutynin concentration profile for an 
10 exemplary system comprising tablet Formulations H and I. 

The data that is depicted in FIGS. 1-7 reflects results that would be expected firom 
administration of the respective tablets or systems described herein- ; 
DETAILED DESCRIPTION OF THE INfVENTION 
nvyhiityniTi is commercially available as the free base or in its hydrochloride salt i. 
15 form from Abbott Laboratories Pharmaceutical Division (United States of America), Seloc . 
AG (France), Sife Ltd, (Ireland), Orgamol S A, Synkem Div. Plasto SA, Cedex (France), < 
Qnxppo Lepetit SA, Garessio Gtaly) and Juzen Chemical Co. Ltd The invention provides --^4. 
for the administration of oxybutynin in its firee base, racemic, optically pure and/or 
pharmaceutically acceptable salt forms. The optically pure form of oxybutynin is % 
20 conmiercially available from Sepracor (United States of America). 

Oxybutynin is available in a r^id release tablet dos£«e form from Alza (Palo Alto, 
CA), Rosemont (Denver, CO), Sidmark Laboratories (NJ), Vintage Pharmaceuticals 
(Huntsville, AL), Laboratorios Phoenix (Argentina), and Leiras OY (Finland). 
Oxybutynin is typically completely released from these tablet dosage forms within about 
25 0. 1-3.0 hours after administration. 

O^^butynin is available in controlled release osmotic device tablet dos^^e forms 
called Ditropan™ XL fi:om Alza Corporation (Palo Alto, CA) and called Ditropan™ UD 
from Laboratios Phoenix (Argentina) and as a non-osmotic device tablet dosage form 
called Cystrin™ CR from Leiras OY (Finland). Oxybutynin is released from these tablet 
30 dosage forms at a controlled rate over a period of about 24 hours. Controlled release 
dosage forms of oxybutynin can also be manufectured according to the U.S. and foreign 
patents and patent applications incoiporated herein by reference, and in particular 
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according to United States Patents No. 5,399,359, No. 5,912^68, No. 5,840,754, and No. 
5,674,895, Japanese Patent Applications Serial No. 9388 and No, 163,901. Controlled 
release dosage forms containing oxybutynin can also be prepared accordii^ to Nilsson et al. 
(NeurouroL Urodyn. (1997), 16(6), pg. 533-42), International Publications No. 
5 WO 95/23,593, and No. WO 96/12,477 and U.S. Patent No. 5,368,861, the entire disclosures 
of which are hereby incorporated by reference. Controlled release dosage forms can also be 
manu&ctured according to the examples herein. 

The oxybutynin can be formulated as its pharmaceutically accq>table salts. As used 
herein, *^pharmaceutically acceptable salts'* refer to doivatives of the disclosed compounds 

10 wherein the fherEq)eudc compound is modified by making add or base salts thereof. 
Examples of pharmaceudcally acceptable salts include, but are not limited to, mineral or 
organic add salts of oxybutynizL The pharmaceudcally acceptable salts include the 
conventional non-toxic salts, for example, fiom non-toxic inorganic or organic adds. For 
example, such conventional non-toxic salts mclude those derived fix)m inorganic acids such 

15 as hydrochloric, hydrobromic, sulfuric, sulfonic, sul&mic, phosj^ric, nitric and the like; and 
the salts prepared fix)m organic adds such as amino acids, acedc, propionic, succinic, 
glycolic, stearic, lacdc, malic, tartaric, dtric, ascorbic, pamoic, maleic, hydroxymaldc, 
phenylacetic, glutamic, benzoic, salicylic, sul&nilic, 2-acetoxybenzoic, fumaiic, 
toluenesulfonic, metfaanesulfonic, ethane disulfonic, oxalic, isethionic, and the like. Lists of 

20 suitable salts are found in Remington's Pharmaceutical Sciences, 17th ed, Mack Publishing 
Company, Easton, PA, 1985, p. 1418, the disclosure of vMch is hereby incorporated by 
reference. 

The phrase **pharmaceutically acceptable" is employed herein to refer to those 

compounds, materials, compositions, and/or dosage forms vAAch are, within the scope of 
25 sound medical judgment, suitable for use in contact with the tissues of human beings and 

animals without excessive toxidty, irritation, allergic response, or other problem or 

complication, commensurate with a reasonable benefit/risk ratio. 

The tablet dosage forms useful in the present invention include pressed tablets, 

layered tablets, osmotic device tablets, coated tablets, uncoated tablets, enteric coated tablets, 
30 multiple compressed tablets, centered tablets (tablets containing another tablet inside), 

prolonged release tablets, slow release tablets, buccal and sublingual tablets, and molded 

tablets. 
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FIG. 1 depicts exemplary plots of expected plasma oxybutynin concentration (ng 
of oxybutynin per ml of plasma) versus time (min.) for a manamal having been 
administered various rapid release dosages forms of oxybutynin. Formulation A is a 
rapidly dissolving tablet that dissolves in mouth of the ma mm al within about one to 20 

5 seconds after administration- Such as formulation might include effervescent or other very 
rapidly dissolving or chewable tablets. Formulation B is a rapidly dissolving tablet 
formulation that dissolves within about 10 min to one hour after administration. 
Formulation C is a rapidly dissolving tablet formulation, such as a Ditropan™ tablet, that 
dissolves within about 30 min to about 3 hours after administration. Each tablet of 

10 Fonnulations A, B, and C contain 1-5, preferably 1-2.5, mg of oxybutynin. As the time 
period of oxybutynin release increases, the Cni« of oxybutynin in the plasma decreases and 
the Tmax increases. 

FIG. 2 depicts exemplaiy plots of expected plasma oxybutynin concentration (ng 
of oxybutynin per ml of plasma) versus time (min.) for a mammal having been 

15 administered various controlled release dosages forms of oxybutynin. Formulation D is a 
controlled release tablet that begins to release oxybutynin within about three hours after 
administration and continues to release oxybutynin for another about 20 hours. 
Formulation E is a controlled release tablet that begins to release oxybutynin within about 
5 hours after administration once the tablet has reached the small intestine and continues 

20 to release oxybutynin for another about 18 hours. Formulation F is a controlled release 
tablet that begins to release oxybutynin within about 10 hours after administration once the 
tablet has reached the large intestine and continues to release oxybutynin for another 10-20 
hours. Each tablet of Formulations D, E and F contains 5 mg of oxybutynin. Again, as the 
time of oxybutynin release increases, the Cmax of oxybutynin m tiie plasma decreases and 

25 the I'max increases. 

FIG. 3 depicts exemplary plots of expected overall plasma oxybutynin 
concentration (ng of oxybutynin per ml of plasma) versus time (min.) for a manmial 
having been concurrently administered: (a) the rapid release tablet Formulation A and the 
controUed release tablet Formulation D (see line -0-); and (b) the rapid release tablet 

30 Formulation B and the controlled release tablet Formulation E (see line -0-). Note that 
before ttie plasma oxybu^^ concentration created by the tablet Formulation A drops 
below about 1 ng/ml, the tablet Formulation D has aheady begun to release its oxybutynin. 
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According to a preferred embodiment of the invention, the first tablet is a rapid 
release tablet containing about 0.01 to about 5 mg, preferably about 1 to about 7 rag, more 
preferably about 2 mg to about 6 mg, of oxybutynin. The first tablet will preferably 
provide ther^eutic levels of oxybutynin for a period of less than about 6 hours, preferably 

5 about 4.0, and more preferably about 3 hours after administration of the first tablet 

According to another preferred embodiment, the second tablet is a controlled 
release tablet containing about 5 to about 15 mg, preferably about 5 to about 10 mg, and 
more preferably about 5 to about 8 mg, of oxybutynin. The second tablet will provide 
therapeutic levels of oxybutynin for a period beginning no sooner than about 3 hours and 

10 ending no later than about 24 hours, and preferably beginning no sooner than about 4 
hours and ending no later than about 22 hours after administration. 

According to yet another preferred embodiment, the first tablet is a controlled 
release tablet that completely releases its oxybutynin charge widiin about 8 hours, more 
preferably about 6 hours, after administration. In this embodiment, the second tablet is a 

15 controlled release tablet that begins to release its oxybutynin charge after the first tablet 
has released at least a majority of its oxybutynin charge. The second tablet completes 
releasing its oxybutynin charge within about 23-24 hours after administration of the first 
tablet In this embodiment, the tablets are administered sequentially if each tablet begins 
releasing oxybutynin shortly after administration, and the tablets are administered 

20 concuirendy if the first tablet begirds to release oxybutynin shortly after administration 
and the second tablet has a delayed release of oxybutynin. 

FIG. 4 depicts exemplary plots of expected plasma oxybutynin concentration 
versus time for two different short acting controlled release tablets. The tablet 
Formxilation G comprises an outer rapid release layer (0.5 mg oxybutynm) and an iimer 

25 controlled release core (2.0 mg of oxybutynin). The tablet formulation H comprises a 
controlled release core (2,5 mg of oxybutynin). 

FIG. 5 depicts an exemplary plot of expected overall plasma oxybutynin 
concentration (ng of oxybutynin per ml of plasma) versus time (min.) for a mammal 
having been concurrentiy administered the short acting controlled release first tablet 

30 Formulation G and the long acting controlled release second tablet Formulation D. This 
system advantageously maintains therapeutic plasma levels of oxybutynin, between about 
2 ng/ml to about 6 ng/ml, for about a 24 hour period aft^ administration of the first tablet 
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FIG, 6 depicts two exemplary expected release profiles of oxybutynin the first 
tablet Formulation H and the second tablet Formulation I. Neither of the tablet 
Formulations H or I individuaUy maintains therapeutic levels of oxybutynin for a full 24 
hour period. The tablets must be administered as a unit dose to maintain therapeutic levels 
5 of oxybutynin for a 24 hour period. The tablet Fonnulation H releases its dose over a 
period of 4-5 hours, and the tablet Formulation I releases its dose over a period of 20-24 
hours. 

Depending upon the particxilar combination of first and second tablets used, the 
multi-tablet ^stem of the invention will provide an expected overall oxybutynin release 
10 profile resembling release profiles of controlled release systems that are pH-dependent or 
pH-independent; diffusion or dissolution controlled; pseudo-zero order, zero-order, pseudo- 
first onte, first-order or second-order, or slow, delayed, timed or sustained release or 
otherwise controlled. 

All of the tablet formulations of the invention will provide tiierapeudcally effective 

IS levelsof oxybutynin for at least a predetmnined period of time. The first and second tablets 
of the invention will togdher provide therapeutically effective amounts of oxybutynin for a 
period of not less than 18 hours and not more than 30 hours, preferably not less than 20 hours 
and not more tiian 2 8 hours, and more preferably not less than 22 hours and not more than 24 
hours. The artisan of ordinary skill will understand that administration of a single unit dose 

20 period of time may be insufficient to maintain therapeutic plasma levels of oxybutynin for vp 
to 24-30 hours and that multiple unit doses administered over an equal number of diays may 
be required to maintain therapeutic plasma levels of oxybutynin for up to 24-30 hours. 

When the first and second tablets are administered concurrently, they may be 
administered individually or they may be encased in a cs^sule, such as a hard or soft geladn 

25 a5)sule. Alternatively, the first tablet can be a rapidly dissolving tablet that dissolves in Ae 
buccal cavity or a chewable tablet, while the second tablet is one that would be swallowed 
whole. Still, the first tablet could be a short acting controlled release tablet that begins to 
release oxybutynin shortly after administration while the second tablet is a conventional long 
acting delayed and controlled release tablet that begins to release oxybutynin at least three 

30 hours after administratiorL 

A unit dose of the system according to the invention comprises a first tablet and a 
second tablet, each tablet having a different release profile. The first and second tablets can 
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be packaged sq^arately or together. Unit doses can also be packaged separately or together. 
A single unit dose is administered on a daily basis in order to treat urinary incontinence. The 
tablets of the unit dose, however, may be administered sequentially or concurrently. For 
example, the first and second tablets may be taken at about the same time, e.g., within 0-60 
5 min. of each other, or at different times, e.g., the second tablet is taken more than 60 min. 
after the first tablet 

The r^id release tablets and short acting controlled release tablets, vdiich are used as 
the first tablets of the invention, will provide therapeutically effective levels of oxybutynin 
generally for a period of less than 8 hours» preferably less than 6 hours. The short acting 

10 controlled release tablets, which are used as the second tablets of the invention, will provide 
therapeutically effective levels of oxybutynin generally for a period of not less than 16 hours 
and not more than 23 hours, preferably not less than 1 8 hours and not more than 22 hours. 

As noted above, the short acting controlled release tablet Formulation G includes a 
rapid release external coat containing oxybutynin. The external coat can be applied to the 

IS sur&ce of the core of the tablet according to methods of preparing similar tablets which 
are known to those of ordinary skill. Such methods include, for example, qiplying to its 
sur&ce solids in solution or suspension through the use of a sprayer that spreads them 
imiformly over the core or by employmg compression or other suitable methods known to 
those of ordinary skill in the art The external coat can comprise poly(vinyl pyrrolidone) 

20 (PVP) and poly(ethylene glycol) (PEG) and can further comprise materials such as, by 
way of example and witiiout limitation, hydroxypropyl methylcellulose (HPMC), 
ethylcellulose (EC), hydroxyethylcellulose (HEC), sodiimi carboxymethyl-cellulose (CMC), 
dimethylaminoethyl methacrylate - methacryUc acid ester copolymer, ethylacrylate - 
methyhMthacrylate copolymer (GA-MMA), C-5 or 60 SH-50 (Shin-Etsu Chemical Corp.) 

25 and combinations thereof The external coat can also comprise dissolution aids, stability 
modifiers, and bioabsorption enhancers 

When the external coat comprises a combination of materials, the relative amounts 
and ratios of those materials can be varied as desired. For example, v/besn the external coat 
comprises PVP and PEG, the ratio of PVP:PEG will generally range &om about 1-65% by 

30 weight of PVP: about 0.1-30% by weight of PEG based upon die weight of the external coat 
Hie oxybutynin present in the external coat is present in an amount ranging fit>m 
about 0.1 to 99% by wei^t of the coat This wide range provides great latitude in the design 
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and application otihc first tablet Those of ordinary skill in the art will appreciate that the 
particular amount of oxybutynin employed will vary according to, among other things, the 
desired pharmacokinetic behavior in a mammal. For example, if the initial burst of 
oxybutynin release is mtended to be small, then the external coat would include about 0.01 
5 mg to about 0.5 mg of oxybutynin. If the initial burst of oxybutynin release is intended to be 
moderate, the external coal would include about 0.5 mg to about 5 mg of oxybutynin. 

When a r^idly dissolving coat is used in the tablet formulations of the invention, 
the coat will generally comprise an inert and non-toxic material which is at least partially, 
and preferably substantially completely, soluble or erodible in an envkonment of use. The 

10 rapidly dissolving coat will be soluble in the buccal cavity and/or upper GI tract, such as 
the stomach, duodenum, jejxanum or upper small mtestines. Exemplary materials are 
disclosed in U.S. Patents No. 4,576,604 and 4,673,405, and the text Pharmaceutical Dosage / 
Forms: Tablets Volume I, Second Edition. A. Liebennan. ed. 1989, Marcel Dekker, Inc. the 
relevant disclosures of which are hereby incorporated by reference. In preferred 

15 embodiments, the r^idly dissolving coat will be soluble in saliva, gastric juices, or acidic ^ 
fluids. 

The long acting controlled release tablet formulations that provide a delayed and ^'^^ 
sustained release of oxybutynin may include an enteric coat which is soluble or erodible in ^ 
intestinal juices, substantially pH neutral or basic fluids but for the most part insoluble in it: 

20 gastric juices or acidic fluids. A wide variety of other polymeric materials are known to 
possess these various solubility properdes. Such other polymeric materials mclude, by way 
of example and without liinitation, cellulose acetate pfathalate (CAP), cellulose acetate 
trimelletate (CAT), poly(vinyl acetate) phAalate (PVAP), hydro^ropylmethylcellulose 
pfathalate (HP), poly(methaciylate e&ylacrylate) (1:1) copolymer (MA-EA), 

25 poly(methacrylate methyhnethaaylate) (1:1) copolymer (MA-MMA), poly(mettiacrylate 
methyhnediacrylate) (1:2) copolymer, Eudragit L-30-D™ (MA-EA, 1:1), Eudragit™ L-100- 
55™ (MA-EA, 1:1), hydroxypropyhnethylcellulose acetate succinate (HPMCAS), 
Coateric™ (PVAP), Aquateric™ (CAP), AQUACOAT™ (HPMCAS) and combinations 
thereof. The enteric coat can also conqnise dissolution aids, stability modifiers, and 

30 bioabsorption enhancers. 

When the enteric coat is intended to be dissolved, eroded or become detached from 
the core in the colon, such as for the tablet of Formulation F, materials such as 
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hydroxypropylcellulose, microcrystalline cellulose (MCC, Avicel™ from FMC Corp.), poly 
(ethylene • vinyl acetate) (60:40) copolymer (EVAC from Aldrich Chemical Co.), 2- 
hydioxyethylmethacrylate (HEMA), MMA, terpolymers of HEMA: MMA:MA synthesized 
in the presence of NJ^-bis(methaciyloyloxyethyloxycarbonylamino) - azobenzene, 
5 azopolymers, enteric coated timed release system (Time Clock® from Phannaceutical 
Profiles, Ltd, UK) and calcium pectinate can be used. 

A preferred polymeric material for use in the enteric coat involves enteric materials 
that resist the action of gastric fluid avoiding permeation throxigh the semipermeable wall 
while one or more of the materials in the core of the tablet are solubilized in the mtestinai 

10 tract thereby allowing delivery of tiie oxybutynin in the core by osmotic pumping in an 
osmotic device to begin. A material that easily adapts to this kind of requirement is a 
poly(vinylpyrrolidone)-vinyl acetate copolymer, such as the material supplied by BASF 
under its KoUidon VA64 trademark, mixed with magnesium stearate and other similar 
exdpients. The enteric coat can also comprise povidone, which is supplied by BASF 

15 under its Kollidon K 30 trademark, and hydroxypropyl methylcellulose, which is supplied 
by Dow under its MetfK)cel E-IS trademark. The materials can be prepared in solutions of 
having different concentrations of polymer according to the desired solution viscosity. For 
example, a 10% P/V aqueous solution of Kollidon K 30 has a viscosity of about 5.5-8.5 
cps at 20 °C, and a 2% ?fV aqueous solution of Methocel E-15 has a viscosity of about 

20 13-18 cps at 20 °C. 

The enteric coat can comprise one or more materials that do not dissolve, 
disintegrate, or change their structural integrity in the stomach and during the period of 
time that the tablet resides in the stomach. Representative materials that keep their 
integrity in the stomach can comprise a member selected from the group consisting of (a) 

25 keratin, keratin sandarac-tolu, salol (phenyl salicylate), salol beta-n^hthylbenzoate and 
acetotannin, salol with balsam of Peru, salol with tolu, salol with gum mastic, salol and 
stearic acid, and salol and shellac; (b) a member selected from the group consisting of 
formalized protein, formalized gelatin, and formalized cross-linked gelatin and exchange 
resins; (c) a member selected from the group consisting of myristic add-hydrogenated 

30 castor oil-cholesterol, stearic acid-mutton tallow, stearic acid-balsam of tolu, and stearic 
acid-castor oil; (d) a member selected from the groi^ consisting of shellac, ammoniated 
shellac, anunoniated shellac-salol, shellac-wool fat, shellac-acetyl alcohol, shellac-stearic 
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acid-balsam of tolu, and shellac n-butyl stearate; (e) a member selected from the group 
consisting of abietic acid, methyl abictate, benzoin, balsam of tolu, sandarac, mastic with 
tolu, and mastic with tolu, and mastic with acetyl alcohol; (f) aciylic resins represented by 
anionic polymers synthesized from methacrylate acid and methacrylic acid methyl ester, 

5 copolymeric acrylic resins of methacrylic and methacrylic acid and methacrylic acid alkyl 
esters, copolymers of alkacrylic acid and alkacrylic acid alkyl esters, acrylic resins such as 
dimethylaminoethyhnethacrylate-butyhnethacrylate-methylmethac^^ copolymer of 
150,000 molecular weight, methacrylic acid-methyhnethacrylate 50:50 coploymer of 
135,000 molecular weight, methacrylic acid-methyhnethacrylate-30:70-copolymer of 

10 135,000 moL wt, methaciylic add-<iimethylaminoethyl-methacrylate-ethylacrylate of 
750,000 moL wt, methacrylic acid-mefliyhnethacrylate-ethylaciylate of 1,000,000 moL 
wt, and ethylacrylate-methybnefliacrylate-ethylacrylate of 550,000 moL wt; and, (g) an 
enteric composition comprising a member selected from 4e groiq) consisting of cellulose 
acetyl phtiialate, cellulose diacetyl phthalate, cellulose triacetyl phthalate, cellulose acetate 

15 phthalate, hydroxypropyhnethylcellulose phathalate, sodium cellulose acetate phthalate, 
cellulose ester phthalate, cellulose ether phthalate, methylcellulose phthalate, cellulose 
ester-ether phthalate, hydroxypropyl cellulose phthalate, alkali salts of cellulose acetate 
phthalate, alkaline eartti salts of cellulose acetate phthalate, calcium salt of cellulose 
acetate phthalate, ammonium salt of hydroxypropyl methylcellulose phthalate, ceUulose 

20 acetate hexahydrophthalate, hydroxypropyl methylcellulose hexahydrophthalate, polyvinyl 
acetate phthalate diethyl phthalate, dibutyl phthalate, dialkyl phthalate \^erein the alkyl 
comprises from 1 to 7 straight and branched alkyl groups, aryl phthalates, and other 
mfitftrifllg known to one or ordinary skill in the art. 

When Ae controlled release tablet, such as for exemplary Formulations D, E, and 

25 F, is an osmotic device, the semipermeable membrane of the osmotic device is formed of a 
material that is substantially permeable to the passage of fluid from the environment of use 
to the core and substantially impermeable to the passage of active agent from the core. 
Many common materials known by those of ordinary skill in the art are suitable for this 
purpose. Exemplary materials are cellulose esters, cellxilose ethers and cellulose esters- 

30 ethers. However, it has been found that a semipermeable membrane consisting essentially 
of cellulose acetate (CA) and poly(ethylene glycol) (PEG), in particular PEG 400, are 
preferred v*en used m combmation with the other materials required in the present 
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osmotic device. This particular combination of CA and PEG provides a semipermeable 
membrane that gives the osmotic device a well controlled release profile for the active 
agent in the core and that retains its chemical and physical integrity in the environment of 
use. The ratio of CA:PEG generally ranges from about 50-99% by weight of CA: about 
5 50-1% by weight of PEG, and preferably about 95% by weight of CA: about 5% by 
weight of PEG. The ratio can be varied to alter permeability and ultimately the release 
profile of the osmotic device. Other preferred materials can include a selected member of 
the group of cellulose acylates such as cellulose acetate, cellulose diacetate, cellulose 
triacetate and combinations thereof. Many smtable polymers, include those disclosed in 

10 Argentine Patent No. 199,301 and other references cited herein, the disclosures of which 
are hereby incorporated by reference. 

The core of all the tablet Formulations A-I of the present invention vdll comprise 
oxybutynin, at least one pharmaceutically acceptable excipient and optionally one or more 
other materials^ Generally, the first tablet fonnulations will comprise about 0.1-5.0 mg of 

15 oxybufynin and will be present in an amoimt ranging &om 0.1-99.9% by weight of tbe 
uncoated tablet core. Generally, the second tablet formulations will comprise about 2.5-25 
mg, preferably about 4-20 mg, of oxybutynin and will be present in an amount ranging 
fiom 0.1-90% by weight of the uncoated tablet core. Preferred ranges will vary according 
to the active agent use and the intended use of the osmotic device. 

20 When the controlled release tablet is an osmotic device, osmotically effective 

solutes, osmotic agents or osmagents are added These osme^ents will aid in eidier the 
suspension or dissolution of the oxybutynin in the core. Exemplary osmagents include 
organic and inorganic compounds such as salts, acids, bases, chelating agents, sodium 
chloride, lithium chloride, magnesium chloride, magnesium sulfate, lithium sulfate, 

25 potassium chloride, sodium sulfite, calcium bicarbonate, sodium sul&te, calcium sul&te, 
calcium lactate, d-mannitol, urea, tartaric acid, rafBnose, sucrose, alpha-d-lactose 
monohydrate, glucose, combinations thereof and other similar or equivalent materials 
yMch are widely known in the art Osmagents can also be incorporated to the core of the 
osmotic device to control the release of oxybutynin therefix)m. 

30 The tablets of the invention can also comprise adsorbents, antioxidants, buffering 

agents, colorants, flavorants, sweetening agents, tablet antiadherents, tablet binders, tablet 
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ahd capsule diluents, tablet direct compression excipients, tablet disintegrants, tablet glidants, 

tablet lubricants, tablet or capsule opaquants and/or tablet polishing agents. 

As used herein, the term "adsorbent" is intended to mean an agent capable of holding 

other molecules onto its suifece by physical or chemical (chemisorption) means. Such 
5 compounds mclude, by way of example and without limitation, powdered and activated 

charcoal and other materials known to one of ordinary skill in the art 

As used herein, the term "antioxidant" is intended to mean an agent v^ch inhibits 

oxidation and thus is used to prevent the deterioration of preparations by the oxidative 

process. Such compounds include, by way of example and without limitation, ascorbic acid, 
10 ascorbyl pahnitate, butylated hydroxyanisole, butylated hydroxytoluene, hypophophorous 

acid, monothioglycerol, propyl gallate, sodium ascoibate, sodium bisulfite, sodium 

formaldehyde sulfoxylate and sodium metabisulfite and other materials known to one of 

ordinary skill in the art 

As used herein, the term '^buffering a^" is intended to mean a compound used to 
15 resist change in pH upon dilution or addition of acid or alkali. Such compounds mclude, by 

way of example and without limitation, potassium metaphosphate, potassium phosphate, 

monobasic sodium acetate and sodium citrate anhydrous and dihydrate and other materials 

known to one of ordinary skill indie art. 

As used herdn, the term "sweetradng agent" is intended to mean a compound used to 
20 impart sweetness to a preparation. Such conq)ounds include, by way of example and without 

limitation, aspartame, dextrose, glycerin, mannitol, saccharin sodium, sorbitol and sucrose 

and odier materials known to one of ordinary skill in ^ art 

As used herein, the terai "tablet antiadha:«its" is intended to mean agents which 

prevent the sticking of tablet formulation ingredients to punches and dies in a tableting 
25 machine during production. Such compounds mclude, by way of example and without 

limitation, magnesium stearate, talc, calcium stearate, glyceryl behenate, PEG, hydrogenated 

vegetable oil, mineral oil, stearic add and other materials known to one of ordinary skill in 

the art. 

As used herein, the term "tablet binders" is intended to mean substances used to cause 
30 adhesion of powder particles in table granulations. Such compounds include, by way of 
example and without limitation, acacia, alginic acid, carboxymethylceUulose sodium, 
poly(vinylpynohdone), compressible sugar (e.g., NuTab), etiiylcellulose, gelatin, Uquid 
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glucose, methylcellulose, povidone and pregelatinized starch and other materials known to 
one of ordinary skill in the art 

When needed, binders may also be included in tiie tablets. Exemplary binders 
include acacia, tragacanth, gelatm, starch, cellulose materials such as methyl cellulose and 

5 sodium carboxy methyl cellulose, alginic acids and salts thereof, polyethylene glycol, guar 
gum, polysaccharide, bentonites, sugars, invert sugars, poloxamers (PLURONIC F68, 
PLURONIC F127), collagen, albumm, gelatm, cellulosics in nonaqueous solvents, 
combmations thereof and the like. Other binders include, for example, polypropylene glycol, 
polyoxyethylene-polypropylene copolymer, polyethylene ester, polyethylene sorbitan ester, 

10 polyethylene oxide, combinations thereof and other materials known to one of ordinary skill 
in the art 

As used hereui, the term "tablet and c^sule diluent" or ^'fillers*' is intended to mean 
inert substances used as fillers to create the desired bulk, flow properties, and compression 
characteristics in the preparation of tablets and capsules. Such compounds mclude, by way 
IS of example and without limitadon, dibasic calcium phosphate, kaolin, lactose, sucrose, 
mannitol, microcrystalline cellulose, powdered cellulose, precipitated calcium carbonate, 
sorbitol, and starch and other materials known to one of ordinary skill in the art 

As used herein, the term "tablet direct compression «cipient" is intended to mean a 
compound used in direct compression tablet formulations. Such compounds include, by way 
20 of example and without limitation, dibasic calcium phosphate (e.g., Ditab) and other 
materials known to one of ordinary skiU in the art 

As used herein, die term ''tablet glidant" is mtended to mean agents used m tablet and 
cq)5ule formulations to reduce fiiction during tablet conqnessioiL Such compoimds include, 
by way of example and without limitation, colloidal silica, cornstarch, talc, calcium silicate, 
25 mflgne^im silicate, colloidal silicon, silicon hydrogel and other materials known to one of 
ordinary skill in die art 

As used herein, die term "tablet lubricant" is intended to mean substances used in 
tablet formulations to reduce friction during tablet compressioiL Such compounds include, 
by way of example and without limitation, calcium stearate, magnesium stearate, mineral oil, 
30 stearic acid, and zinc stearate and other materials known to one of ordinary skill in the art 

As used herein, the term "tablet/capsule opaquant" is intended to mean a compound 
used to render a capsule or a tablet coating opaque. May be used alone or in combination 
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with a colorant Such compounds include, by way of example and without limitation, 
titanium dioxide and other materials known to one of ordinary skill in the art. 

As used herein, the tenn "tablet polishing agent" is intended to mean a compound 
used to impart an attractive sheen to coated tablets. Such compounds include, by way of 

5 example and without limitation, camauba wax, and white wax and other materials known to 
one of ordinary skill in the art 

As used herein, the term "tablet disintegrant" is intended to mean a compound used in 
solid dosage forms to promote the disnqption of the solid mass into smaller particles which 
are more leadUy dispersed or dissolved Exemplary disintegrants include, by way of example 

10 and without limitation, starches such as com starch, potato starch, pre-gelatinized and 
modified starches diereo^ sweeteners, clays, such as bentonite, microcrystalline 
cellulose(e.g., Avicel), carboxymethylcellulose calcium, cellulose polyacrilin potassium (e.g., 
Amberlite), alginates, sodium starch glycolate, gums such as agar, guar, locust bean, karaya, 
pectm, tiagacanth arid other materials known to one of ordiriary skiU in the ait 

15 As used herein, the term "colorant" is intended to mean a compound used to impart 

color to solid (e.g., tablets) pharmaceutical preparations. Such compounds include, by way 
of example and without limitation, FD&C Red No. 3, FD&C Red No. 20, FD&C Yellow No. 
6, FD&C Blue No. 2, D&C Green No. 5, D&C Orange No. 5, D&C Red No. 8, caramel, and 
ferric oxide, red, other FD. & C. dyes and natural coloring agents such as grape skin extract, 

20 beet red powd^, beta-carotene, annato, carmine, turmeric, paprika, and other materials 
known to one of ordinary skill in the art. The amount of coloring agent used will vary as 
desired. 

As used herein, Hxe term "flavorant" is intended to mean a compound used to impart a 
pleasant flavor and often odor to a pharmaceutical preparatioa Exemplary flavoring agents 

25 or flavorants include synthetic flavor oils and flavoring aromatics and/or natural oils, extracts 
fiom plants, leaves, flowers, fruits and so forth and combinations thereof. These may also 
include cinnamon oil, oil of wintergreen, peppermint oils, clove oil, bay oil, anise oil, 
eucalyptus, thyme oil, cedar leave oil, oil of nutmeg, oil of sage, oil of bitter aknonds and 
cassia oil. Other useful flavors include vanilla, citrus oil, including lemon, orange, grape, 

30 lime and grapefruit, and fruit essences, including apple, pear, peach, strawberry, raspberry, 
cheny, plum, pineapple, apricot and so forth. Flavors which have been found to be 
particularly useful include commercially available orange, grape, cheny and bubble gum 
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flavors and mixtures thereof. The amount of flavoring may depend on a number of factors, 
including the organoleptic effect desired Flavors will be present in any amount as desired by 
those of ordinary skill in the art Particularly prefened flavors are the grape and cherry 
flavors and citrus flavors such as orange. 
5 The present tablets can also employ one or more commonly known surface active 

agents or cosolvents that improve wetting or disintegration of the tablet core or layers, 

Plasticizers can also be included in the tablets to modify the properties and 
characteristics of the polymers used in the coals or core of the tablets. As used herein, the 
term "plasticizer" includes all compounds capable of plasticizing or softening a polymer or 

10 bind^ used in inventioiL The plasticizer should be able to lower the melting temperature or 
glass transition temperature (softening point temperature) of the polymer or binder. 
PlasticizeiS) such as low molecular weight PEG, generally broaden the average molecular 
weight of a polymer in which they are included thereby lowering its glass transition 
temperature or softening point Plasticizers also generally reduce the viscosity of a polymer. 

IS It is possible the plasticizer will impart some particularly advantageous physical properties to 
the osmotic device of the inventioit 

Plasticizeis useful in the invention can include, by way of example and without 
limitation, low molecular weight polymers, oligomers, copolymers, oils, small organic 
molecules, low molecular weig^ polyols having aliphatic hydroxyls, esto'-type plasticizers, 

20 glycol ethers, poly(propylene glycol), multi-block polymers, single block polymers, low 
molecular wei^ po]y(ediylene glycol), citrate ester-type plasticizers, triacetin, propylene 
glycol and glycerin. Such plasticizers can also include ethylene glycol, 1,2-butylene glycol, 
2,3-bulylme glycol, styrene glycol, dietfaylene glycol, triedqdene glycol, teliaethylene glycol 
and other poly(ethyltte glycol) compounds, monopropylene glycol monoisopropyl ether, 

25 propyleiie glycol monoediyl ether, efliylene glycol monoethyl ether, diethylene glycol 
monoediyl edier, sorbitol lactate, ethyl lactate, butyl lactate, ethyl glycolate, dibutylsebacate, 
acelyltributylcitrate, triethyl citrate, acetyl triediyl citrate, tributyl citrate and allyl glycolate. 
All such plasticizers are commercially available fiom sources such as Aldrich or Sigma 
Chemical Co. It is also contemplated and within the scope of the mvention, that a 

30 combination of plasticizers may be used m the present formulation. The PEG based 
plasticizers are available commercially or can be made by a variety of methods, such as 
disclosed in Pofy(ethylene glycol) Chemistry: Biotechnical and Biomedical Applications 
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(JM. Harris, EA; Plenum Press, NY) the disclosure of vMch is hereby incorporated by 
reference. 

The tablets of the invention can also include oils, for example, fixed oils, such as 
peanut oil, sesame oil, cottonseed oil, com oil and olive oil; fetty acids, such as oleic acid, 

5 stearic acid and isotearic acid; and fetty acid esters, such as ethyl oleate, isopropyl myiistate, 
fetty acid glyceridees and acetylated fatty acid glycerides. It can also be mixed with alcohols, 
such as ethanol, isopropanol, hexadecyl alcohol, glycerol and propylene glycol; with glycerol 
ketals, such as 2,2-dimethyH3-dioxolane-4-methanol; with ethers, such as 
poly(ethyleneglycol) 450. with petroleum hydrocarbons, such as mineral oil and petrolatum; 

10 with water, or with mixlmies thereof with or without the addition of a pharmaceutically 
suitable suifectant, suspending agent or emulsifying agent 

Soaps and synthetic detergents may be employed as surfectants and as vdiicles for 
detergent compositions. Suitable so^ include fetty acid alkali metal, ammonium, and 
tiietbanolamine salts. Suitable detergents include cationic detergents, for example, dimeth)d 

IS dialkyl ammonium halides, alkyl pyridinium halides, and allgrlamine acetates; anionic 
detergents, for example, alk^ aryl and olefin sulfonates, alkyl, olefin, ether and 
monoglyceride sulfites, and sulfosuccinates; nonionic detergents, for exanq>le, fatty amine 
oxides. My add alkanolamides, and poly(oxyethylene>6/ocA^poly(oxypropylene) 
copolymas; and amphoteric detergents, for example, alkyl p-aminopropionates and 2- 

20 fl1kyh'inida7^Kne quaternary ammonium salts: and mixtures thereof* 

Various other conq)onents, not otherwise listed above, can be added to the present 
formulation for optimization of a desired active agent release profile including, by way of 
example and without limitation, glyceryhnonostearate, nylon, cellulose acetate butyrate, d, 1- 
polyOactic acid), 1,6 - hexanediamine, diediylenetriamine, starches, derivatized starches, 

25 acetylated monoglycerides, gelatin coacervates, poly (styrene - maleic acid) copolymer, 
glycowax, castor wax, stearyl alcohol, glycerol pahnitostearate, poly(ethylene), poly(vinyl 
acetate), polyvinyl chloride), 1,3 - butylene-glycoldimethacrylate, ethyleneglycol- 
dimethaciylate and methacrylate hydrogels. 

It should be understood, that compounds used in the art of pharaMceutical 

30 fonnulation generally serve a variety of fimctions or purposes. Thus, if a compound named 
herein is mentioned only once or is used to define more than one term herein, its purpose or 
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function should not be construed as being limited solely to that named puipose(s) or 
£unction(s). 

By tiie tenn "efifective amount", it is understood that, with respect to, for example, 
pharmaceuticals, a therapeutically effective amount is contemplated. A therapeutically 

5 effective amotmt is the amount or quantity of oxybutynin which is sufficient to elicit the 
required or desired therapeutic response, or in other words, the amount which is sufficient to 
elicit an appreciable biological response when administered to a patient 

For buccal* and sublingual administration, the tablets may be in the form of a caplet, 
chewable tablet, compressed granulate, lozenge or troche. 

10 The first and second tablets can differ in size, shapo^ color and amount of 

oxybutynin. The tablets of the invention can assume any shape or form known in the art 
of pharmaceutical sciences. The device of &e invention can be a pill, sphere, tablet, bar, 
plate, granule, agglomerate, paraboloid of revolution, ellipsoid of revolution or the like. 
The tablets can also include surface markings» cuttiugs, grooves, letters and/or numerals for 

IS the puxposes of decoration, identification and/or other purposes. 

The tablets of the invention can be prepared according to the methods disclosed 
herein or those well known in the art, more specifically according to the methods disclosed 
in the disclosure incorporated herein by reference. For example, according to one 
manufacturing technique, oxybutynin and excipients that comprise the core are mixed in 

20 solid, semisolid or gelatinous form, then moistened and sieved through a specified screen 
to obtain uncoated cores. The uncoated cores are then dried in a dryer and compressed, 
for example, by punching. 

If coated tablets are desired, the compressed and uncoated cores are then covered 
with a solution of suitable materials to provide the desired release profile. For example, if 

25 the tablet is to be an osmotic device, then the tablet core should be coated with a 
semipermeable membrane. Subsequentiy, the semipermeable membrane surrounding the 
core should be perforated with, for example, laser eqmpment. 

The tablets of the invention can be coated with a finish coat as is commonly done 
in the art to provide the desired shine, color, taste or other aesthetic characteristics. 

30 Materials suitable for preparing the finish coat are well known in the art and foimd in the 
disclosures of many of the references cited and mcorporated by reference herein. 
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The method of the invention as practiced with the system of the invention can 
further comprise one or more of the following steps: 

(a) determining the response of the mammal to therapy with the system; and 

(b) adapting the system to provide the desired response in the mammal. 

5 Step (a) can comprise the steps of determining the pharmacokinetic, 

pharmacodynamic, pharmacological, therapeutic, behavioral and/or toxicological response 
of the mammal to the system. These responses can be determined easily by those of 
ordinary skill in the art by monitoring the occurrence of side effects associated with the 
Aerapy, monitoring blood levels of oxybutynin, conrelating blood levels of oxybutynin to 

10 particular tablet formulations or patient profile, and/or observing improvement of urinary 
incontinence associated symptoms. 

The system of the invention can be adapted accordmg to step (b) above as follows. 
For fiail elderiy patients, lower dosages of oxybutynin will be required. For patients 
which respond poorly, i.e., receive a minimal therapeutic benefit, to oxybutynin therapy, 

15 higher dosages will be required. For patients who exhibit side effects caused by 
oxybutynin, lower dosage will be required. For patients whose eating habits interfere with 
oxybu^min therapy, dosages can be adjusted according to observed plasma oxybutynin 
concentrations to provide the desired concentrations, i.e., undesirably low plasma 
oxybutynin concentrations are overcome by administering higher dosages of oxybutynin. 

20 If one particular embodunent of die system is practiced on a mammal but unwanted side- 
effects due to high plasma oxybuQ^ concentrations are observed, the system can be 
modified by changing the formulation(s) used. 

The system of the invention is also preferably provided as a kit with which 
physicians and patients can easily determine the proper combmation of first and second 

25 tablets that should be administered according to the above guiding principles. A start-i^ 
kit of the system is preferably used as follows. The start-up kit comprises at least two 
different formulations of first tablets and at least two different formulations of second 
tablets. The physician administers and/or prescribes one formulation from each of the first 
and second tablets. After a period of time, usually one to fourteen days, the patient* s 

30 response is determined. Depending upon the response, the physician may adnxinister 
and/or prescribe different formulations for the first and/or second tablets. Where the 
patient exhibits accumulation of oxybutynin, the physician may recommend lower dose 
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first and/or second tablets, use second tablets having a shorter release profile, or use first 
tablets having a different release profile. Where the patient exhibits unwanted side effects 
during the initial part of each 24 hour period that the system is administered, the physician 
may recommend lower dose first tablets, second tablets having a delayed delivery of 

5 oxybutynin, or short acting controlled release first tablets. Where the patient exhibits a loss 
of therapeutic benefit during the latter part of each 24 hour period that the system is 
administered, the physician may recommend second tablets that release oxybutynin over a 
longer period of time or that contain a higher dose of oxybutynin. 

Hie advantages of the present system over known systems for treating oxybutynin 

10 will mclude simplified modification of the dosing regimen, adaptability of the system to 
compensate for patient to patient variability, improved patient compliance and reduced 
side-effects. 

The following examples should not be considered exhaustive, but merely 
illustrative of only a few of the many embodiments contemplated by the present inventioiL 
1 5 The metiiods described herein can be followed to prepare osmotic devices according to the 
invention. 

EXAMPLE 1 

Long acting controUed release tablets: 24 hour preparations 

Long acting controlled release tablets which release oxybutynin hydrochloride over 
20 a period of aboiit 24 hours were prepared using the following ingredients in the amounts 
mdicated. The tablets were made in 10 and 15 mg strengths of oxybutynin. These tablets 
are conventional osmotic device preparations which can be prepared according to well 
known procedures. 



Component x 1 Tablet 


lOmg 


15mg 


CORE 






Oxybutynin Hydrochloride 


10.30 mg 


15.45 mg 


Mannitol 


177.40 mg 


266.05 mg 


Anhydrous Dextrose 


26.70 mg 


40.00 mg 


Povidone 


16.70 mg 


25.00 mg 


Colloidal Silicon Dioxide 


2.00 mg 


3.00 mg 


Polyetiiylene Glycol 400 


2.30 mg 


3.50 mg 


Polyethylene Glycol 6000 


10.00 mg 


15.00 mg 


Tartaric Acid 


530 mg 


8.00 mg 


Magnesium Stearate 


2.70 mg 


4.00 mg 
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Componentxl Tablet lOmg 15mg 
COATING A 

CeUulose 101 5.32 mg 9.38 mg 

Cellulose 102® 10.64 mg 18.74 mg 

Polyethylene Glycol 400 0.84 mg 1 .48 mg 



COATING B 

Hydioxypropyl mfithylcellulose 5.92 mg 7.40 mg 
2910 

Copolyvidone 4.80 mg 6.00 mg 

Polyethylene Glycol 6000 1.68 mg 2.10 mg 

Titanium Dioxide 3.60 mg 4.50 mg 



: Acc^ content of 32.0% by weight of CA. Viscosi^r of 210.0 cP (ASTM method 0-1343). Average 

Molecular wei^t 40,000. 

w : Acetyl content of 39.8% by weight of CA. Viscosity of 38.0 cP (ASTM meUiod D-1343). Avwage 
Molecular weight 38,000. 



A coDtrolled release tablet according to this example would ^neially provide a 
release of oxybutynin according to the foUowii^ exemplary table. 



SampUngTime 
Choun) 


Dissolved % 


10 mg 


15 ms 


3 


13-33 


10-25 


7 


40-58 


30-50 


11 


56-72 


45-65 


15 


65-80 


55-75 


23 


Min.70 


>70 



10 An Mfgmplflfy methiod for the preparation of these tablets follows. Pilot scale 

batches of oxybutynin HCl 10 mg, and 15 mg, strengdi tablets were prepared by mixing 
61.80 g of oxybutynin HCl, 1064.40 g of mannitol. 160,20 g of anhydrous dextrose, 31.80 
g of tartaric add and 50.2 g or povidone. The mixture was moistened with a blend of 
180.00 ml of alcohol (96"), 50.00 g of povidone, 60.00 g of poly(ethylene glycol), 6000 

15 and 13.80 g of poly(etiiylene glycol) 400. The blend was granulated and dried at 40-50"*C 
for 2 hours. Then, it was scre«ied and mixed with 12.00 g of colloidal silidon dioxide. 
Tlie blend was mixed to homogeneity and 16.20 g of magnesium stearate was added as 
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lubricant The final blend was tabletted using biconcave 8.0-mm (or 9.0-mm for the IS 
mg) diameter punches. The average weight of the cores was about 253.4 mg (380.0 mg 
for the 15 mg tablets) hardness of about 5 to 12 kp. 

A composition to cover the cores was prepared as follows: a polymer suspension 
5 was prepared dissolving 47.88 g (75.04 g) of cellulose 101, 95.76 g (149.92 g) of cellulose 
102 and 7.56 g (11.84) of poly(ethylene glycol) 400 in a mixture of methylene chloride- 
methyl alcohol (70:30 v/v). This polymer mixture was sprayed onto the tablets in a 
conventional pan coater to obtain film-coated tablets which membrane coating weighed an 
average of about 18 mg (30 mg for the 15 mg strength tablets). A 0.50-mm hole was 

10 drilled through the coating in one face of the tablet. The final coating was prepared by 
mixing 53.28 g of hydroxypropyl methylcellulose 2910, 43.20 g of copolyvidone, 15.12 g 
poly(ethylene glycol) 6000 and 32.40 g of titanium dioxide in a mixture of methylene 
chloride-alcohol 96** (70:30 v/v). This polymer mixture was sprayed onto the tablets in a 
conventional pan coater to obtain film-coated tablets having a membrane weighing about 

IS 16 mg (20 mg for the IS no^ strength tablets) approximately. 

EXAMPLE! 

Long acting controlled release tablets: 24 hour preparations with 
(S>-o^^butynui 

20 Long acting controlled release tablets which release S-oxybutynin over a period of 

about 24 hours were prepared using the following ingredients in the amounts indicated 
The tablets were made in 300 mg strength of S-oxybutynin hydrochloride. These tablets 
are conventional osmotic device preparations which can be prepared according to well 
known procedures* The amount of S-oxybutynin hydrochloride, and other ingredients, in 

25 the tables canbe varied as needed. 



Component x 1 Tablet 


300 mg 


CORE 




S - Oxybutynin Hydrochloride 


300.000 mg 


Microcrystalline Cellulose 


219.500 mg 


Mannitol 


182.000 mg 


Anhydrous Dextrose 


40.000 mg 


Copolyvidone 


12.000 mg 
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Polyethylene Glycol 6000 


10.000 mg 


Pnlvf^Vivlene rrlvcol 400 


2,500 mg 


Tartaric Acid 


7.000 mg 


Colloidal Silicon Dioxide 


12.000 mg 


Magnesium Stearate 


15.000 mg 


COATING Al 




Copolyvidone 


32.000 mg 


Talc 


32.000 mg 


COATING A2 




Cellulose 101 


/V A AAA 

30.900 mg 


Cellulose 102 


16.600 mg 


Polyetuylene Glycol 400 


z.^uu mg 


COATING B 




Hydioj^propylmethylcellulose 


12.0SS mg 


2910 




Polyethylene Glycol 6000 


3.436 mg 


Titanium Dioxide 


4.359 mg 


Red Ferric Oxide 


0.150 mg 



A modified version of the method of Example 1 was used to prepare these tablets. 

EXAMPLES 
Long acting controlled release tablets: 3-24 hr release 

This system pf^flintains therapeutically eflfective levels of S-oxybutynin in a 
mammal for a period beginning about 3.5 hours after administration and ending about 24 
hours after administration. This exemplary tablet releases S-oxybutynin for a period 
beginning about 3 hours after administration and ending about 23-24 hours after 
administration. The tablets are made in a 300 mg strength of S-oxybutynin hydrochloride. 



Component x 1 Tablet 


300 mg 


CORE 




S - Oxybutynin Hydrochloride 


300.000 mg 


MiaxKiystaUine Cellulose 


219.500 mg 


Mannitol 


182.000 mg 


Anhydrous Dextrose 


40.000 mg 


Copolyvidone 


12.000 mg 


Polyethylene Glycol 6000 


10.000 mg 


Polyethylene Glycol 400 


2.500 mg 


Tartaric Acid 


7.000 mg 


Colloidal Silicon Dioxide 


12.000 mg 


Magnesium Stearate 


15.000 mg 
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COATING Al 




Copolyvidone 


32.000 mg 


Talc 


32,000 mg 


COATF4G A2 




Cellulose 101 


30,900 mg 


Cellulose 102 


16.600 mg 


Polyethylene Glycol 400 


2.500 mg 


COAlUiU U 




Methacrylic Acid copolymer,USP 


21.800 mg 


Type A 




Polyethylene Glycol 6000 


1.4S0mg 


Talc 


7.000 mg 


Titanium Dioxide 


4.600 mg 


Red Ferric Oxide 


0.150 mg 



These tablets were made according to a modified version of the procedure of 
Example 1. 

EXAMPLE 4 
Long acting controUed release tablets: 1-12 hr release 

5 This system maintains therapeutically effective levels of racemic oxybutynin in a 

mflmmfll for a period beginning about 1 hour after administration and ending about 12 
hours after administration. This exemplary tablet releases racemic oxybutynin for a period 
begirming about 0.1 hour after administration and ending about 12 hours after 
administration. The tablets are made in 10 and 15 mg strengths of racemic oxybutynin 

10 hydrochloride. 



Component x 1 Tablet 


lOmg 


ISmg 


CORE 






Oxybutynin Hydrochloride 


10.30 mg 


15.45 mg 


Maxmitol 


177.40 mg 


266.05 mg 


Anhydrous Dextrose 


26,70 mg 


40.00 mg 


Povidone 


16.70 mg 


25.00 mg 


Colloidal Silicon Dioxide 


2.00 mg 


3.00 mg 


Polyethylene Glycol 400 


2.30 mg 


3.50 mg 


Polyethylene Glycol 6000 


10.00 mg 


15.00 mg 


Tartaric Acid 


5.30 mg 


8.00 mg 
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MagDesium Stearate 


2,70 mg 


4.00 mg 


COATING A 






Cellulose 101 


10.64 mg 


18.75 mg 


Cellulose 102 


5.32 mg 


9.37 mg 


Polyethylene Glycol 400 


0.84 mg 


1.48 mg 


COATING B 






Hydioxypropylmetiiylcellulose 2910 


5.92 mg 


7.40 mg 


Copolyvidone 


4.80 mg 


6.00 mg 


Polyethylene Glycol 6000 


1.68 mg 


2.10 mg 


Titanium Dioxide 


3.60 mg 


4.50 mg 



These tablets were made according to a modified version of the procedure of 
Exan^>le 1. 

EXAMPLES 

Long acting controlled release tablets: 1-12 hr release S-oxybutynin 
This system mfli«t«iTig ther£5)eutically effective levels of S-oxybutynin in a 
mammal for a period begiiming about 1 hour after administration and ending about 12 
hours after administration. This exraiplary tablet releases S-oxybutynin for a period 
beginning about 0.1 hour after administration and ending about 12 hours after 
administration. The tablets are made m a 300 mg strength of S-oxybutynin hydrochloride. 



Component x 1 Tablet 


300 mg 


CORE 




S - Qxybutynin Hydrochloride 


300.00 mg 


Microcrystelline Cellulose 


219.50 mg 


Mannitol 


182.00 mg 


Anhydrous Dextrose 


40.00 mg 


Copolyvidone 


12.00 mg 


Polyethylene Glycol 6000 


10.00 mg 


Polyethylene Glycol 400 


2.50 mg 


Tartaric Acid 


7.00 mg 


Colloidal Silicon Dioxide 


12.00 mg 


Magnesium Stearate 


15.00 mg 


COATING Al 




Copolyvidone 


32.00 mg 
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Talc 


32.00 mg 


COATING A2 




Cellulose 101 


39.20 mg 


Cellulose 102 


8.30 mg 


Poly^ylene Glycol 400 


2.50 mg 


COATWGB 




Hydioxyproi^l mett^lcellulose 


12.0SS mg 


2910 




Polyethylene Glycol 6000 


3.436 mg 


Utanitim Dioxide 


4.359 mg 


Red Feme Oxide 


0.150 mg 



These tablets were niade according to a modified version of the procedure of 
Example L 

EXAMPLE 6 

5 Long acting delayed and controlled release tablets: 12-24 br release 

This system maintfiins therapeutically effective levels of racemic oxybutynin in a 
rnamma] for a period beginning about 12 hour after administration and ending about 24 
hours after administration. This exemplary tablet releases racemic oxybutynin for a period 
beginning about 11-12 hours after administration and ending about 23-24 hours after 
10 administratioiL The tablets are made m 10 and 15 mg strengths of racemic oxybutynin 
hydrochloride. 



Component x 1 Tablet 


lOmg 


15mg 


CORE 






Oxybutynin Hydrochloride 


1030 mg 


15.45 mg 


Maxmitoi 


177.40 mg 


266.05 mg 


Anhydrous Dextrose 


26 JO mg 


40.00 mg 


Povidone 


16.70 mg 


25.00 mg 


Colloidal Silicon Dioxide 


2.00 mg 


3.00 mg 


Polyethylene Glycol 400 


2.30 mg 


3.50 mg 


Polyetiiylene Glycol 6000 


10.00 mg 


15.00 mg 


Tartaric Acid 


5.30 mg • 


8.00 mg 


Magnesium Stearate 


2.70 mg 


4.00 mg 


COATING A 






Cellulose 101 


10.64 mg 


18.75 mg 
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CeUulose 102 


5.32 mg 


9.37 mg 


Polyethylaie Glycol 400 


u.o4 mg 


i.4o mg 


COATING B 






Methaciylic Acid copolymer.USP 


5.92 mg 


7.40 mg 


TypeB 






Polyethylene Glycol 6000 


0.54 mg 


0.67 mg 


Talc 


2.40mg 


3.00 mg 


Titanium Dioxide 


1.56 mg 


1.95 mg 



These tablets were made according to a modified version of the procedure of 
Exanq>le 1. 

EXAMPLE? 

5 Long acting delayed and controlled release tablets: 12-24 far release 

S-oxybotynin 

This system mfttntainR therapeutically effective levels of S-oxybutynin m a 
Tpammftl for a period beginniixg about 12 hour after administration and ending about 24 
hours after administration. This exemplary tablet releases S-oxybutynin for a period 
10 beginning about 11-12 hours after administration and ending about 23-24 hours after 
administration. The tablets are made m a 300 mg strengdi of S-oxybutynin hydrochloride. 



Component x 1 Tablet 


300 mg 


CORE 




S - Oxybutynin Hydrochloride 


300.00 mg 


Microciystalline CeUulose 


219.50 mg 


Mannitol 


182.00 mg 


Anhydrous Dextrose 


40.00 mg 


Copolyvidone 


12.00 mg 


Polyethylene Glycol 6000 


10.00 mg 


Polyethylene Glycol 400 


2.50 mg 


Tartaric Acid 


7.00 mg 


Colloidal Silicon Dioxide 


12.00 mg 


Magnesium Stearate 


15.00 mg 


COATING Al 




Copolyvidone 


32.00 mg 


Talc 


32.00 mg 


COATING A2 




Cellulose 101 


39.20 mg 
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Cellulose 102 


8.30 mg 


Polyethylene Glycol 400 


2.50 mg 


COATING B 




Mefliaciylic Acid copolymer.USP 


21.80 mg 


TypeB 




Polyethylene Glycol 6000 


1.45 mg 


Talc 


7.00mg 


Titanium Dioxide 


4.60 mg 


Red Ferric Oxide 


0.150 mg 



These tablets were made accoiding to a modified version of the procedure of 
Example 1. 

EXAMPLES 

S Rapid release tablets 

These tablets release about 80% of their oxybutynin charge rapidly within about 
0.S hours after administration. These tablets maintain therapeutically effective levels of 
oxybutymn in a nmmmAi for a period of up to about 3 hours after administration. This 
exemplary tablet releases oxybutynin for a period of up to about 0.5-3.0 hours after 

10 administratioiL The tablets are made in a S strength of oxybutynin hydrochloride. 



Component x 1 Tablet 


5mg 


CORE 




Oxybutynin Hydrochloride 


5.15 mg 


Monohydrate Lactose 


121.00 mg 


Microcrystalline Cellulose 


36.50 mg 


Povidone 


5.40 mg 


Colloidal Silicon Dioxide 


1.20 mg 


Aluminium Lake Brilliant Blue 


0.15 mg 


Croscarmellose Sodium 


3.60 mg 


Magnesium Stearate 


1.50 mg 


Sodium Lauiyl Sulfate 


3.50 mg 



These tablets are very similar to commercially available Ditropan™ tablets sold by 
Laboratorios Phoenix (Argentina). 

EXAMPLE 9 

15 Short acting controUed release tablets 
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A pilot scale batch of oxybutynin HCl (10 mg strength) short-acting controlled 
release tablets is prepared according to the same manufacturing procedure described for 
the cores of the EXAMPLE 1 except that the coatmg formulation is modified as follows: 
a polymer suspension is prepared by dissolving 97.20 g of cellulose 101, 39.06 g of 

5 cellulose 102 and 7.74 g of poly(ethylene glycol) 400 in a mixture of methylene chloride- 
methyl alcohol (70:30 v/v). This polymer mixture is sprayed onto the tablets in a 
conventional pan coater to obtain fihn-coated tablets which membrane weighed an average 
of about 16 mg. A 0.50-mm hole is drilled through the coating in one face of the tablet. 
The final coating is prepared by mixing 5328 g of hydroxypropyl methylcellulose 2910, 

10 43.20 g of copolyvidone, 15.12 g poly(ethylene glycol) 6000 and 32.40 g of titanium 
dioxide in a mixture of methylene chloride-alcohol (96°, 70:30 v/v). This polymer mixture 
is sprayed onto the tablets in a conventional pan coater to obtain film-coated tablets which 
membrane weighed an average of about 12 mg. 

15 EXAMPLE 10 

Immediate release tablets 

The tablets of this ^cample are made as follows. The tables include exemplary 
formulations for the different individual types of tablets, 
(a) Effervescent Tablets 



Component x 1 Tablet 


5 mg strength 


Oxybutynin Hydrochloride 


5.15 mg 


Sorbitol 


417.93 mg 


Citric Acid 


240.00 mg 


Sodium Bicarbonate 


115.00 mg 


Polyethylene Glycol 6000 


18.00 mg 


Onuige flavor 


3.48 mg 


Saccharin Sodium 


0.44 me 


Total 


800.00 mg 



A pilot scale batch of oxybutynm HCI (5 mg) effervescent tablets is prepared by 
mixing 5.15 g of oxybutynin HCl, 417.93 g of sorbitol, 240,00 g of citric acid, 1 15.00 g of 
sodium bicarbonate (dried during 2 hours at 105^C), 18.00 g of poly(ethylene glycol) 
6000, 3.48 g of orange flavor and 0.44 g of saccharin sodium. The blend is mixed and 
25 screened and the final blend was tabletted at a maximum 25% relative atmospheric 
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humidity, using biplanar 14.0-mm diameter punches. Cores should preferably weigh 
average of about 800.0 mg having a hardness of about 10 to 14 kp. 
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(b) Chewable Tablets 



v^oinpiineni x x i- «iuic» 


S mff strength 


Oxybutynin Hydrochloride 


5.15 mg 


Microcrystalline Cellulose 


276.31 mg 


Sorbitol 


140.00 mg 


Dextrose 


54.50 mg 


Poly(ethylene glycol) 6000 


12.00 mg 


Colloidal Silicon Dioxide 


1.50 mg 


Magnesium Stearate 


420 mg 


Strawberry flavor 


5.80 mg 


Saccharin Sodium 


0.54 me 


Total 


500.00 mg 



A pilot scale batch of oxybutynin HCl (5 mg) chewable tablets is prepared by 
mixing 5.15 g of oxybutynin HCl, 140.00 g of sorbitol, 276.31 g of microcrystalline 
5 cellulose, 54.50 g of dextrose, 12.00 g of poly(ethylene glycol) 6000, 5.80 g of 
strawbveny flavor and 0.54 g of saccharin sodium. The blend is mixed and screened, and 
the final blend is mixed with 1.50 g of colloidal silicon dioxide. 4.20 g of magnesium 
steaiate was added as lubricant The blend is tabletted using biplanar 10.0-mm diameter 
punches. Cores preferably weighed an average of about 500.0 mg having a hardness of 
10 about 12 to 15 kp. 

(c) Very Rapidly Dissotving Tablets 



Component x 1 Tablet 


5 mg strength 


Oxybutynin Hydrochloride 


5.15 mg 


Microcristalline Cellulose 


15.00 mg 


Sorbitol 


15.40 mg 


Crospovidone 


13.55 mg 


Magnesium Stearate 


0.25 mg 


Orange flavor 


0.60 mg 


Saccharin Sodium 


0.05 me 


Total 


50.00 mg 



A pilot scale batch of oxybutynin HCl (5 mg) veiy rapidly dissolving tablets is 
prepared by mixing 5.15 g of oxybutynin HCl, 15.40 g of sorbitol, 15.00 g of 
15 microcrystalline cellulose, 13.55 g of crospovidone, 0.60 g of orange flavor and 0.05 g of 
saccharin sodium. The blend is mbced and screened, and the final blend is mbced with 
0.25 g of magnesium stearate. The blend is tabletted using biconcave 5.0-mm diameter 
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punches. Cores preferably weigh an average of about SO.O mg having a hardness of about 
4to7kp- 

The above is a detailed description of particular embodiments of die invention. It is 
5 recognized that departures from the disclosed embodiment may be made within the scope of 
the invention and that obvious modifications will occur to a person skilled in the art The fiill 
scope of the invention is set out in the claims that follow and their equivalents. Accordingly, 
the claims and specification should not be construed to unduly narrow the full scope of 
protection to which the invention is entitled. 

10 

Those of skill in the art should, in light of the present disclosure, ^predate that many 
changes can be made in the specific embodiments A^ere are disclosed herein and stiU obtain 
a like or similar result without departing fix>m the spirit and scope of the invention. All of the 
conq)ositiQns and methods disclosed and claimed herein can be made and «ecuted without 
IS undue experimmtation in light of the present disclosure. It will be appaxent that certain 
compounds which are both physiologically and chemically related may be substituted for the 
therapeutic compound described herein while the same or similar results are achieved 



wo 01/49267 



PCT/USOO/34494 



-36- 

CLAIMS 

We claim: 

1. A two-tablet system for treating iirinary incontinence in a mammal, the system 
comprising: 

a first tablet comprising a first oxybutynin charge which is released after at least 
about one second up to less than about twelve hours after administration of the first tablet; 
5 and 

a second tablet comprising a second oxybutynin charge which is released after at 
least about three hours up to less than about thirty hoiffs after administration of the second 
tablet, wherein the first and second tablet together provide a sustained delivery of 
oxybutynin for a total period of about 18-30 hours, the system maintains therapeutic levels 
10 of oxybutynin for a period of about 18 to 24 hours, and the first and second tablets are 
administered on a daily basis; 

wherein each tablet exhibits a different release profile and the system provides 
reduced side-effects as compared to a conventional system providing the same therapeutic 
dose. 

15 

2. The system of claim 1, herein the first and second tablets maintain a 
therapeutic level of oxybutynin in the plasma of the mammal for a period of at least about 
22 hours. 

3. The system of claim 1, wherein the first tablet is a rapid release or short acting 
controlled release dosage form and the second tablet is a longer acting controlled release 
dosage fium. 

4. The system of claim 1, vdierein the first tablet releases all of its oxybutynin 
charge within about six hours after admmistration of the first tablet, and the second tablet 
begins to release its oxybutynin charge within about five hours after administration of the 
first tablet and completes its release of oxybutynin within about 24 hours aftier 

5 administration of tfie first tablet 
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5. The system of claim 1, wherein the first tablet releases all of its oxybutynin 
charge less tiian two hours after administration of the first tablet, and the second tablet 
begins to release its oxybutynin charge within about foiir hours after administration of the 
first tablet and completes its release of oxybutynin within about 23 hours after 

5 administration of the first tablet 

6. The system of claim 1, wherein the second tablet begins to release its 
oxybutynin after the first tablet has released at least a majority of its oxybuQuin. 

7. The system of claim 1, v^erein the first tablet begins to release its oxybutynin 
after at least one second after administmtion of the first tablet and the second tablet begins 
to release its oxybutynin after at least about two hours after administration of the second 
tablet 

5 

8. The system of claim 1, whmin the first tablet releases its oxybutynin in the 
upper GI tract and the second tablet releases its oxybutynin in the lower GI tract 

9* The systCTi of claim 1, wherein the first tablet is a gastric release tablet and the 
second tablet is an enteric or colonic release tablet 

10- The system of claim 1, v^^erein tiie first tablet releases its oxybutynin in at least 
one of the buccal cavity, esophagus, stomach, duodenum, jejunimi and upper small 
intestine, and the second tablet releases its oxybutynin &rther down the GI tract 

11. The system of claim 1, wherein the first and second tablets are independently 
one of a pressed tablet, layered tablet, osmotic device tablet, coated tablet, uncoated tablet, 
enteric coated tablet, multiple compressed tablets, centered tablets, prolonged release tablet, 
slow release tablet, buccal tablet, sublingual tablet and molded tablet 

5 

12. The system of claim 1, wherein the system maintains a plasma oxybutynin 
concentration between about 0.5 to about 10 ng/ml in the mammal for at least half of a 
twenty four hour period following administration of the first tablet 
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13. The system of claim 1, wherein the system maintains a plasma oxybutynin 
concentration between about 1 to about 8 ng/ml in the mammal for at least half of a twenty 
four hour period following administration of the first tablet 

14. The system of claim 1, wherein the first charge of oxybutynin is about 0.01 mg 
to about 5.0 mg and the second charge of oxybutynin is about 5 mg to about 15 mg of 
oxybutynin. 

15. The system of claim 14, wherein the first tablet provides therapeutic levels of 
oxybutynin for a period of less than about 6 hours after administration of the first tablet, 
and the second tablet provides therapeutic levels of oxybutynin for a period be ginnin g no 
sooner thun about 3 hours and ending about 24 hours after administration of the first 
tablet 

16. The system of claim 1, wherein the second tablet provides a delayed and 
controlled release of oxybutynin. 

17. The system of claim 1, wherein neither tablet alone maintains therapeutic 
levels of oxybutynin for a 24 hour period. 

18. The ^stem of claim 1, vdierein the first and second tablets together provide a 
sustained delivery of o)oi)utynin for a total period of about 18-24 hours and the system 
m ?^ i' n^i'n j^ dietapeutic levels of oxybutynin for a period of about 24 hours. 

19. A method of treating urinary incontinence in a mammal with oxybutynin, the 
mediod conqnrising the steps of: 

administering on a daily basis a first tablet comprising a first charge of oxybutynin 
and having a first release profile for the release of oxybutynin; and 

administering on a daily basis a second tablet comprising a second charge of 
oxybutynin and having a second release profile for the release of oxybutynin; 
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wherein the first and second tablets have different release profiles for the release of 
oxybutynin and the first and second tablets together but not individually maintain 
therapeutic plasma levels of oxybutynin for a period of about 18-24 hours; and the system 
10 provides reduced side-effects as compared to a conventional system providing the same 
ther^utic dose. 

20. The method of claim 1 9, wherein the first and second tablets are administered 
concuirently, and tke second tablet begins to release its oxybutynin charge after the first 
tablet has completed releasing at least a majority of its oxybutynin cha^e. 

21. Tlie method of claim 19, wherein the first and second tablets are administered 
sequentially, the first tablet begins to release its oxybutynin after at least one second after 
administration of flie first tablet, the second tablet is administered at least about two hours 
after administration of the first tablet and tfie second tablet begins to release its oxybutynin 

5 after at least about two hours after administration of the second tablet 

22. The method of claim 19, wherein the first tablet releases its oxybutynin charge 
in the uppet Gl tmct and the second tablet releases its oxybutynin charge in the lower GI 
tract. 

23. The mettiod of claim 19, wherein the first tablet is a gastric release tablet and 
the second tablet is at least one of an enteric and colonic release tablet 

24. The method of claim 19, further comprising the steps of: 
determining the response of the mammal to therapy with the system; and 
adapting the system to provide the desired response in the mammal. 

25. The method of claim 24, wherein the adapting step comprises at least one of 
(1) employmg a different formulation for at least the first or second tablet; and (2) 
changing the timing of administration of the first and second tablets. 
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26. The method of claun 24, wherein the determining step comprises determining 
at least one of the pharmacokinetic, pharmacodynamic, pharmacological, therapeutic, 
behavioral and toxicological response of the mammal to the system. 

27. The method of claim 19, vdierein the first and second tablets are administered 
concurrently, the first tablet begins to release its oxybutynin charge within one hour after 
administration and the second tablet begins to release its oxybutynin charge at least about 
three hours after administration. 

28. The meAod of claim 27, wherein the first tablet completes its delivery of 
oxybutynin within about six hours after administration and the second tablet completes its 
delivery of oxybutynin within about twenty-four hours after administration. 

29. The mefliod of claim 27, wherein the second tablet begins to release its 
oxybutynin at most about twelve hours after administiadoiL 

30. The method of claim 19, wherein the first and second tablets are administered 
concurrently; both tablets begm to release their respective oxybutynin charges within 
about one hour after administration; tiie first tablet completes its delivery of oxybutynin 
within about six hours after administration; and the second tablet completes its delivery of 
oxybutynin within about twenty-four hours after administration. 

31. The method of claim 30, wherein the second tablet completes its delivery of 
oxybutynin within about twenty*two hours after administration. 
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[received by the Intematonal Bureau on 11 May 2001 (11.05.01); 
original claims 1 and 19 amended; remaining claims unchanged (2 pages)] 

1. A two-tablet system for treating urinaiy incontineace in a mammal, the system 
comprising: 

a first tablet comprising a first oxybutynin charge which is released after at least 
about one second to less than about twelve hours after administration of the first tablet; 
5 and 

a second tablet comprising a second oxybutynin charge which is released after at 
least about three hours up to less than about thirty hours after administration of the second 
tablet, vs^erein the first and second tablet together provide a sustained delivery of 
oxybutynin for a total period of about 18-30 hours, the system maintains therapeutic levels 
10 of oxybutynin for a period of about 18 to 24 hours, and the first and second tablets are 
each administered on a once daily basis; 

v^erein each tablet exhibits a different release profile and the system provides 
reduced side-effects as compared to a conventional system providing the same therq>eutic 
dose. 

15 

2. The system of claim 1, whmin the first and second tablets maintain a 
therapeutic level of oT^butynin in the plasma of the mammal for a period of at least about 
22 hours. 

3. The system of claim 1, wherein the first tablet is a rapid release or short acting 
controlled release dosage form and the second tablet is a longer actuig controlled release 
dosage form. 

4. The system of claim 1, wherein the first tablet releases all of its oxybutynin 
charge within about sbc hours after administration of the first tablet, and the second tablet 
begins to release its oxybutynin charge within about five hours after administration of the 
first tablet and completes its release of oxybutynin within about 24 hours after 

S administration of the first tablet 



AMENDED SHEET (ARTICLE 19) 



( 

\ 
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wherein the first and second tablets have different release profiles for the release of 
oxybutynin; the first and second tablets together but not individually maintain therapeutic 
plasma levels of oxybutynin for a period of about 18-24 hours; and the system provides 
10 reduced side-effects as compared to a conventional system providing the same therapeutic 
dose. 

20. The method of claim 19, wherein the first and second tablets are administered 
concurrently, and the second tablet begins to release its oxybutynin charge after the first 
tablet has completed releasing at least a majority of its oxybutynin charge. 

21. The method of claim 19, wherein the first and second tablets are administered 
sequentially, the first tablet be^ns to release its oxybutynin after at least one second after 
administration of the first tablet, the second tablet is administered at least about two hours 
after administration of the first tablet and the second tablet begins to release its oxybutynin 

5 after at least about two hours aftar administration ofthe second tablet 

22* The mediod of claim 19, wherein the first tablet leleases its oxybutynin charge 
in the upper GI tract and the second tablet releases its oxybutynin charge in the lower GI 
tract. 

23. Hie method of claim 19, wherein the first tablet is a gastric release tablet and 
the second tablet is at least one of an enteric and colonic release tablet 

24. The method of claim 19, further comprising the stq)s of: 
detetminingdie response of the mammal to therqyy with the systiem; and 
adapting the system to provide the desired response in the mammal. 

25. The mediod of claim 24, whereui the adapting step comprises at least one of 
(1) employing a different formulation for at least the first or second tablet; and (2) 
changing the timing of administration of the first and second tablets. 



AMENDED SHEET (ARTICLE 19) 
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STATEMENT UNDER ARTICLE 19 (1) 



Please amend the claims as follows. Substitute pages 36 and 39, which contain the 
amended portions of claims 1 and 19 as amended below, are attached 

1. A two-tablet system for treating urinary incontinence in a mammal, the system 
comprising: 

a first tablet comprising a first oxybutynin charge which is released after at least about 
one second \xp to less than about twelve hours after administration of the first tablet; and 

a second tablet comprising a second oxybutynin charge which is released after at least 
about three hours up to less than about thirty hours after administration of the second tablet, 
wherein the first and second tablet together provide a sustained delivery of oxybutynin for a 
total period of about 18-30 hours, the system maintains therapeutic levels of oxybutynin for a 
period of about 18 to 24 hours, and the first and second tablets are each administered on a 
once daily basis: 

wherein each tablet exhibits a different release profile and the system provides 
reduced side effects as compared to a conventional system providing the same therapeutic 
dose. 
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19. A method of treating urinaiy incontinence in a mammal with oxybutynin, the 
method comprising the steps of: 

administering on a daily basis a first tablet comprising a first charge of oxybutynin 
and having a first release profile for the release of oxybutynin; and 

administering on a daily basis a second tablet comprising a second charge of 
oxybutynin and having a second release profile for the release of oxybutynin; 

wherein the first and second tablets have different release profiles for the release of 
oxybutynin [andji the first and second tablets together but not individually maintain 
therapeutic plasma levels of oxybutynin for a period of about 18-24 hours; and the system 
provides reduced side effects as compared to a conventional system providing the same 
therapeutic dose. 

REMARKS 

Claims 1 and 19 have been amended herein to clarify and more particularly claim the 
subject matter which ^plicants consider the invention. 

The International Search Report denotes U.S. Patents No. 5,840,754 to Guittard et al. 
and No. 6,004,582 to Faour et al. and scientific publication Neurology and Urodymmics 
(1997, vol. 16, pp. 533-542) of Nilsson et al. as being particularly relevant toward the 
claimed invention in that the claimed invention cannot be considered to involve an inventive 
step over the cited references. Applicants respectfiilly disagree. 

Applicants note that conventional oxybutynin therapy generally comprises the daily 
administration of one or more tablets each having the same release profile. However, 
conventional oxybutynin ther^y is generally inadequate and undesirable, since patients on 
this type of conventional therapy firequently suffer significant side-effects caused by drastic 
fluctuations in the plasma concentration of oxybutynin throughout a twenty-four hour period 
or by daily initial intolerably high plasma concentrations of oxybutynin followed by 
unfliaq)eutic low plasma concentrations of o^^utyniiL These two problems are caused by 
the once-daily administration of a single high dose oxybutynin-containing tablet ibst provides 
a rapid release of oxybutynin or by the twice-daily administration of a medium-dose or low- 
dose r^id release tablet Moreover tibese rapid release dosage forms are generally unsuitable 
for a large population due to the diffemces in patient response and demographics. 

With regard to claims 1-18, Guittard et al. disclose single tablet systems for treating a 
variety of different diseases or disorders. The single tablet system of Guittard et al. is not a 
two-tablet system, Miierein each tablet has a different release profile. Even if Guittard et al. 
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were to administer two tablets daily, their system would not include two tablets having 
different oxybutynin release profiles. Moreover, Guittard et al. would not be motivated to 
develop a two-tablet system, since the whole focus of the Guittard et al. patent is to provide 
single tablet systems. Guittard et al. do not disclose or suggest all three of the above- 
mentioned problems that are inherent in conventional oxybutynin therapies and, therefore, do 
not provide solutions for those problems. 

Faour et al. fail to provide what Guittard et al. are missing. Faour et al. disclose 
single tablet systems that in principle are similar to those disclosed by Guittard et al. As with 
Guittard et al., Faour et al. would not be motivated to develop a two-tablet system, since the 
whole focus of the Faour et al. patent is to provide single tablet systems that overcome the 
problems of excessive plasma level fluctuation and intolerably high plasma concmtrations of 
drugs. Faour et al., as well, do not disclose or suggest all three of the above-mentioned 
problems that are inherent in conventional oxybutynin ther^ies and, therefore, do not 
provide any solutions for those problems. Therefore, the combination of Guittard et al. and 
Faour et al. £ails to disclose or suggest a two-tablet system for oxybutynin therapy, wherein 
each tablet has a different release profile and wherein the system provides reduced side 
effects as compared to a conventional system providing the same therapeutic dose . 

Nilsson et al. feil to provide what Guittard et al. and Faour et al., either alone or in 
combination, are missing. Nilsson et al. disclose a one-tablet system employing a single 
controlled release 10 mg tablet CYSTRIN™-CR for once daily adndnistration and a two- 
tablet system employing a conventional r^id release 5 mg tablet that is administered twice 
daily, wherein each S mg tablet has the same release profile. As with Guittard et al. and 
Faour et al., Nilsson et al. &il to recognize the problem of differences in patient response in a 
given patient population receiving oxybuQroin therapy and fail to provide a solution therefor. 
In fact. Applicants respectfully submits that Nilsson et al. teach away fiom the presentiy 
claimed invention, since Nilsson et al. conclude that a single tablet system is better than a 
two-tablet system* 

Accordingly, Applicants respectfiilly submit that evoi if the disclosures of Guittard et 
al., Faour et al. and Nilsson et al. were combined, such combination would not disclose or 
suggest the presentiy claimed two-tablet system for oxybutynin therapy, wherein each tablet 
has a different release profile and the system provides reduced side effects as compared to 
other systems. On the contrary, the combined teachings of Guittard et al., Faour et al. and 
Nilsson et aL would result in a one-tablet system wherein the single tablet maintains 
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therapeutic levels of oxybutynin in a patient but still causes substantial side effects in the 
patient 

Prior to the invention thereof by the present Applicants, there has been no system for 
oxybutynin therapy that overcomes the above-mentioned problems inherent in oxybutynin 
therapy including providing reduced side effects as compared to conventional methods. The 
Applicants' Two-Tablet System overcomes those disadvantages by administering daily two 
oxybutynin-containing tablets each having a different release profile. The presently claimed 
Two-Tablet system provides a better patient response, e.g. reduced side effects, than do the 
above-described conventional methods. 

With regard to claims 19-31, the Guittard et al. method employs daily administration 
of only a single tablet and tiiat single tablet is intended to individually maintain therapeutic 
plasma levels of drug for to an entire day . Even if the tablet of Giiittard et al. were 
administered twice daily and provided a biphasic release of drug, each tablet overall would 
still provide the same release profile of drug, i.e., each tablet would not have a different 
release profile. Likewise, the Faour et al. system employs daily administration of only a 
single tablet and that single tablet is intended to individually maintain therapeutic plasma 
levels of drug. Again, even if tiie tablet of Faour et al. were administered twice daily and 
provided a biphasic release of drug, each tablet overall would still provide the same release 
profile of drug, Le., each tablet would not have a different release profile. The twontablet 
system disclosed by Nilsson et al., on tibe other hand, requires two tablets to maintain 
therapeutic plasma levels of oxybutynin, but each tablet has the same release profile. 
Contrary to tiie claimed invention however, Nilsson et aL conclude that a single tablet svstem 
is better than a two-tablet svstem. In essence, Nilsson et al. teach away firom the claimed 
invention. 

Accordmgly, Applicants respectfully submit that even if the disclosures of Guittard et 
al., Faour et al. and Nilsson et al. were combined, such combination would not disclose or 
suggest the presently claimed method of treatmg urinary incontinence by employing a two- 
tablet system, wherein each tablet has a different release profile, the tablets * *together but not 
individually provide therapeutic plasma levels of oxvbutvnin for a period of 18-24 hours* *, 
and ^ two-tablet system provides reduced side effects as compared to a conventional 
system. 

Applicants note that U.S. appUcation serial no. 09/477,968 filed 05 January 2000, 
which corresponds with the present Litemadonal Application, has received &vorable 
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consideration over the same cited references and is scheduled to issue as a patent in the near 
future. 
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